Permanent infirmity is an important medico-legal issue. Objectives: this prospective study aimed to assess the pattern and methods used in diagnosis and follow up of permanent infirmity cases referred to Cairo Department of Forensic Medicine, Ministry of Justice, Egypt, as well as, to compare between the national and international guidelines used to assess permanent infirmity. Methodology: only established permanent infirmity cases were studied as regard the demographic and medico-legal data, physical examination, and investigations done to the victims. Results: the incidence of established permanent infirmity cases during the period of the study was 7.2% (150 cases). Most of cases were males of age group 21-40 years, and manual workers. Most of injuries resulted from blunt trauma due to road traffic accidents. The most common investigation done was x-ray; with the majority of cases revealed fractures and amputations of bones of both extremities. The number of permanent infirmities exceeded that of examined cases as some cases sustained more than one injury. Conclusion: limitation of movements represented the highest percentage of the resulted permanent infirmities followed by amputations. The percentages of some infirmities are equal or near equal, and others showed some differences, meanwhile some infirmities were evaluated in the Florida schedule but not in the Egyptian schedule.
INTRODUCTION
Permanent infirmity or disfigurement is an important legal as well as medical issue. It is defined as an irremediable functional restriction (loss of a function of an organ) or an irreversible deprivation (loss of a functioning organ) resulted from a physical or mental damage that disables a person to conduct his/her daily activities (Abd El-Hady et al., 2013).
Infirmity may be temporary or permanent; temporary infirmity is supposed when the progress of an injury not arrived at its ultimate possible degree of amelioration within six months. Meanwhile, permanent infirmity is an irreversible condition of body impairment (Phoon et al., 1996) .
A permanent infirmity could be resulted by traffic accidents, different types Egypt J. Forensic Sci. Appli. Toxicol.
Vol 20 (1), Mar 2020 of assaults, torture or occupational mishaps, but traffic accidents are the most common cause of permanent infirmity or disability (Singh et al., 2014).
Permanent infirmity (physical and/or mental) is considered a lifelong burden, as it deteriorates the quality of life, and destroys the fruitful work years of the victim (Collins, 1991 and Abd El-Hady et al., 2013) .
The previous studies of permanent infirmity cases carried out in Egypt did not compare between the national and international guidelines used to assess the degree of permanent infirmity, as well as they did not cover all patterns of permanent infirmity; for example: The current study will cover all patterns of permanent infirmity and it also, will compare between some of the national and international guidelines used to assess permanent infirmity. It is important from the medico-legal point of view to study the patterns & causes of permanent infirmity.
AIM OF THE WORK
This work will study the pattern of permanent infirmity cases referred to Cairo Department of Forensic Medicine in the period from the first of May 2016 to the end of November 2016; to assess the different methods used in diagnosis and follow up of permanent infirmity cases in an attempt to compensate cases of permanent infirmity appropriately, as well as to compare between national and international guidelines (Florida Uniform Permanent Impairment Rating Schedule1996) used to assess permanent infirmity.
SUBJECTS AND METHODS

Subjects:
This is a prospective study-in the period from the first of May 2016 to the end of November 2016-that was carried out on cases of permanent infirmity referred to Forensic Medicine Authority -Cairo Forensic Department, Ministry of Justice, Egypt.
Inclusion criteria:
Only closed cases were included in this work, i.e., cases diagnosed as established permanent infirmity after complete investigations.
Exclusion criteria:
Any open permanent infirmity cases were excluded, as in cases which were recently referred after a short period of injury, and need to be re-examined after complete cure, e.g., injuries with stitches, injuries associated with inflammation, fractures with casts, eye injuries associated with edema or corneal stitches) and cases which will undergo any surgical interference or need any medical aids.
An informed consent was obtained from each participant in the current study. A written permission was also obtained from the Forensic Medicine Authority-Cairo Forensic Department to conduct this study.
The study protocol was approved by the Local Ethical Committee of Benha Faculty of Medicine and the confidentiality of the records was considered.
Methods:
A specially designed data sheet was used to prospectively examine the permanent infirmity cases referred to Forensic Medicine Authority -Cairo Forensic Department.
The following parameters were studied: 1-Incidence of permanent infirmity cases in relation to total cases examined during the period of the study. 3-Medico-legal data: circumstances (assault, torture, occupational hazards, medical malpractice or traffic accidents), crime scene, manner of injury, weapon used, type of trauma and resulted injury.
4-Physical examination:
part of body involved (site of trauma), type of permanent infirmity, percentage of disability.
5-Investigational data: X-ray, computed
tomography, ultra-sound, ophthalmoscope, magnetic resonance imaging, electromyography and nerve conduction study.
6-A comparison between the national and the international permanent infirmity rating guides; (Florida Uniform Permanent
Impairment Rating Schedule1996) was made (in some relevant points).
Statistical Analysis:
The collected data were organized and statistically studied using the SPSS software statistical computer package version (21). Data were presented as number and percent distribution (Dawson and Trapp, 1994).
RESULTS
Incidence:
All cases referred to Forensic Medicine authority -Cairo Forensic Department during the period from the first of May 2016 to the end of November 2016 were 2075 cases. The incidence of established permanent infirmity cases during the period of the study was 7.2% (150 cases).
I. Demographic data:
1-Age:
The most common age group was (21-30) years constituted 45 cases (30%). Followed by the age group (31-40)years constituted 34 cases (22.7%) , the age group 41-50 constituted 26 cases (17.3 %), the age group of more than 50 years constituted 26 cases (17.3 %) and the least age group involved was (≤10) years constituted only four cases (2.7 %).
2-Gender:
Out of 150 cases enrolled in the study, 125 cases (83. 4%) were males and 25 cases (16.6%) were females.
3-Residence:
Cases from rural areas constituted 83cases (55. 3%) and cases from urban areas constituted 67 cases (44.7 %).
4-Marital status:
Married cases represented the majority (64.7%) of cases, while single victims represented 30%, widowed cases represented 4.6% and divorced ones were only 0. 7 % of total cases.
5-Educational level:
Out of 150 cases enrolled in the study, the highest percentage of educational level was for persons have secondary school certificate [59 cases (39.3%)] followed by illiterate persons [47 cases (31.3%)] and the least percentage was for preschool [one case (0.6%)].
6-Occupation:
Manual workers constituted 61cases (40.7%) followed by civil employees 22cases (14.7%), students 17cases (11. 3%), drivers 15cases (10%). Farmers and housewives had the same percentage 7. 3% (11 cases). The least percentage was for soldiers 0. 7% (one case).
III. Medico-legal data:
1-Circumstances:
The study represented that 71 cases (47.3%) had permanent infirmity due to road traffic accidents, 43 cases (28.7%) due to quarrels, 11cases (7.3%) due to domestic violence, nine cases (6%) due to medical malpractice, nine cases(6%) due to assault for stealing, six cases (4%) due to occupational hazards and one case (0. 7%) due to torture.
2-Manner of injury:
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The study demonstrated that 77 cases (51.3%) of permanent infirmity occurred accidentally, 64 cases (42.7%) occurred homicidally and nine cases (6%) occurred due to medical malpractice. In other words the traumatic permanent infirmity cases were 141 cases and permanent infirmity cases due to malpractice were 9 cases.
3-Scene of crime:
Majority of cases of permanent infirmity occurred in the street 120 cases (80%), nine cases (6%) occurred in hospitals. Injuries at home constituted 11 cases (7.3%). Injuries at work that lead to permanent infirmity constituted nine cases (6%). and one case (0.7%) occurred in police station.
4-Offender in case of homicidal manner:
Neighbors are the offender in 27cases (42.2%). A family member is the offender in 11cases (17.2%), while a stranger is the offender in nine cases (14.1 %) and a friend is the offender in eight cases (12. 5%). The police officer is the offender in one case (1. 5 %).
5-Type of weapon in traumatic permanent infirmity cases:
Permanent infirmity cases occurred due to blunt instrument were 98 cases (69.5%), 23 cases (16.3%) were due to sharp instruments, 13 cases (9.3%) were due to firearms, three cases (2.1%) were due to fire burn, two cases (1.4%) were due to chemical burn and two cases (1.4%) were due to human bite.
6-Cases of permanent infirmity due to medical malpractice:
The study demonstrated cases occurred due to medical malpractice where three cases occurred after surgical intervention, two cases occurred after ophthalmic operations, two cases occurred after orthopedic intervention and two cases occurred after gynecological operations.
7-Resulted disability:
The current study revealed that 61 cases (40.7%) of permanent infirmity had limitation of movement of different degrees at a certain site of the body, 17 cases (11.3%) had amputations of different degrees in the upper and lower limbs, 15cases (10%) had paralysis of peripheral nerves, 14cases (9.3%) had decrease in visual acuity of different degrees, five cases (3.4%) had loss of area of skull bone, two cases (1.3%) had paraplegia. The most common type of permanent infirmity in abdominal injured cases was splenectomy constituted four cases (2.7%) followed by surgical hernia in two cases (1.3%), orchidectomy in two cases (1. 3%)and five cases had hysterectomy, nephrectomy, urine incontinence, fecal incontinence and removal of part of intestine. There were four cases (2.7%) of hearing loss of different degrees, three cases (2%) of loss of teeth and two cases (1.3%) of loss of ear pena. There were 14 cases (9.3) of multiple infirmities.
IV. Physical examination:
1-Part of the body involved (site of trauma):
Injuries of extremities accounted for the majority of permanent infirmity cases during the period of the study, with lower extremities injuries accounted for 52 cases (34.7%), upper limb injuries accounted for 36 cases (24%), eye injuries for 15 cases (10%), head injuries for 13 cases (8.6%), and the least percentage for neck and chest injuries each 0.7% (one case). There were 14 cases (9.3%) sustained more than one trauma at different sites of the body.
2-Type of permanent infirmity:
Out of 150 cases enrolled in the study, cases of total permanent infirmity contributed for two cases (1.34%) examined while cases of partial permanent infirmity represented the vast majority of cases [148 cases (98.66%)].
3-Percentages of permanent infirmity:
The study revealed that 26 (17.3% ) cases had a permanent infirmity percentage 
V. Investigational data:
1-Types of investigations: X-ray had done for 79 cases, electromyography and nerve conduction study for 13 cases, ultra-sound for 10 cases, ophthalmoscope for six cases, computed tomography for four cases, hearing tests for three cases and duplex for one case. There were four cases no investigation done for them and 30 cases had more than one investigation.
2-Findings of x-rays:
Fractures of left tibia internally fixed and accompanied by joint stiffness represent 15 % of cases, amputations of different parts of the bones of the upper limbs represent 13% of cases, fractures of right tibia internally fixed and accompanied by joint stiffness represent 11% of cases, fractures of different bones of the upper limbs accompanied by joint stiffness represent 10 % of cases, fractures of left femur internally fixed and accompanied by joint stiffness represent 7% of cases, amputations of different parts of the bones of the lower limbs represent 7% of cases, fractures of right femur internally fixed and accompanied by joint stiffness represent 6% of cases, bone defects of different sizes of skull represent 6% of cases, fractures of vertebrae fixed by plates and screws represent 3% of cases and fractures of left zygomatic bone represent 1% of cases.
3-Findings of ultrasounds:
Splenectomy is the finding in seven cases (33.3%). Loss of left testicle is the finding in two cases (9.5%). Removal of ascending colon and part of small intestine, left nephrectomy, hysterectomy, urinary bladder deformity and removal of one ovary each represents a finding in one case (4.8%). Ultrasounds done on eyes revealed vitral floats and signs of foreign bodies in three cases (14.2%), retinal detachment in two cases (9.5%), and lens opacity in two cases (9.5%).
4-Findings of electromyography and nerve conduction study:
Paralysis of left ulnar nerve is found in three cases (14.3%), paralysis of right ulnar, median and radial nerves is found in two cases (9.5%), paralysis of left ulnar, median and radial nerves is found in two cases (9.5%), paralysis of left median nerve is found in two cases (9.5%), paralysis of nerve plexus of right upper limb is found in one case (4.8%), loss of innervation of anus is found in one case (4.8%), paralysis of left common peroneal nerve is found in two cases (9.5%), paralysis of right common peroneal nerve is found in two cases (9.5%) and a normal study was found in six cases (28.6%).
VI. A comparison between the national and the international permanent infirmity rating guides; (Florida Uniform Permanent
Impairment Rating Schedule1996):
Some percentages of some infirmities are equal or near equal in the Egyptian schedules and Florida schedule as in: loss of the hand or its benefit (55% -65%), loss of more than one third of small intestine (10% -30%) and unilateral nephrectomy (0%-15%). There is deference in the percentages of some infirmities in the Egyptian schedules and Florida schedule as in amputation of the lower limb at anklename of the operation is Syme operation (Frykberg et al., 2007) which is 45% in the Egyptian schedules but it is 28 % in Florida schedule and spleenectomy which is Egypt J. Forensic Sci. Appli. Toxicol.
Vol 20 (1), Mar 2020 35% in the Egyptian schedules but it is( 0%-10 %) in Florida schedule. There are some infirmities evaluated in the Florida schedule but not evaluated in the Egyptian schedules as in: colostomy (5 % -10 %), bilateral loss of the fallopian tubes and/or ovaries occurs in premenopausal years (30 %-35%) and absence of mammary gland functions in females (0 % -20%). 
Examples of permanent infirmity cases
DISCUSSION
Permanent infirmity is a functional restriction as a result of physical or cosmetically that limits the capability of an individual to carry out his/her daily activities, and that infirmity is predicted to stick on the individual for his/her expected lifetime (Gibofsky et al., 1995) . Egypt J. Forensic Sci. Appli. Toxicol.
In the present study the most common age group among permanent infirmity cases was 21-30 years which represented 30% of the total cases, followed by the age group 31-40 years (22. 6%), and the least age group was ≤10 years which was 2.6% of cases. Hady et al. (2013) in a retrospective study of permanent infirmity cases at Assiut Medicolegal Department, Egypt, found that the majority of cases were in age group 21-30 years (43.75%) followed by age group 31-40 years (25.69%).
Abd El-
These results could be explained by the fact that the working group populations are more susceptible to the occupational hazards, traffic accidents and quarrels.
The present study found that males with disabling injuries outnumbered females, i.e. male cases represented 83.4 %, while female cases represented only 16.6 % of all studied cases. This result reflected that males are more active, aggressive and hence they are more prone to injuries than females.
In the present study residents of rural areas were nearly equal to residents of urban areas who had permanent infirmities and manual workers constituted 34 % of permanent infirmity cases followed by civil employees (13.3 %) and farmers (7. 3 %).
On This indicates that the level of education has a great influence over the criminal behavior, and it might affect knowledge of safety measures, as illiterate persons and persons who have secondary school certificates are more susceptible to injuries more than who have university certificates.
The present study found that the majority (47.2 %) of cases had permanent infirmity due to road traffic accidents; 28.6% due to quarrel, 7.2% of cases due to domestic violence, 6 % due to assault for stealing, 6% of cases were due to medical malpractice, 4% of cases due to occupational hazards and 0.6% of cases due to torture. WHO (2018) concluded that between 20 and 50 million more people suffer nonfatal road traffic injuries, with many incurring a disability as a result of their injury. Egypt represents the highest country in the world of road traffic accidents rate, and that explained by bad conditions of the roads, over population, lake of experience of drivers and drugs consumption during driving.
The current study found that 6.6% of cases of permanent infirmity were due to domestic violence and this coincided with Samy et al. (2014) who studied cases of physical and sexual domestic violence arrived at Menoufia University Hospital, Egypt, and found that cases of permanent infirmity due to domestic violence constituted only 2 % of total studied cases.
In the current study, permanent infirmity cases due to torture represented only 0.6% of cases and this coincided with Ghaleb et al. (2014) who reported in their retrospective study of positive physical torture cases in Cairo, Egypt, that, cases of permanent infirmity due to torture constituted only 0.59 % of total studied cases.
The present study showed that the majority (80%) of cases of permanent infirmity occurred in the street; this result was in agreement with Zanaty et al. (2005) who recorded that 53.8% of permanent infirmity cases occurred in the street. This high percentage occurred because traffic accidents and assault constitute the two main causes of permanent infirmity which occurred mostly in the street.
The current study revealed that 69, 5% of cases who had permanent infirmity were due to blunt instrument while sharp instruments constituted 16.31% of cases and firearm injuries constituted 8.2% of cases.
This was in agreement with Wasfy et al. (2009) who found that blunt instruments as a cause of injury represented 63.6% of ophthalmic medicolegal cases in Assiut -Egypt, followed by sharp instrument (17.8%) and firearm (5.7%).
Also Haiba et al. (2017) studied cases of permanent infirmity due to occupational injuries referred to the Disability Committee of Noqrashi Hospital-Alexandria, Egypt concluded that the most common causative instrument was blunt instrument (82.6%), followed by machinery injury (11.4%) then sharp instrument (3.6%).
In this study the most common performed investigation was x-ray done for 66.7% of cases; with the majority of cases revealed fractures and amputations of bones of upper and lower limbs, followed by ultrasound for 10.8% of cases and electromyography & nerve conduction study for 10.8% of cases. This was in agreement with Ghaleb et al. (2018) who reported that X-ray represented the most common investigation done for 85.5% of cases of permanent infirmity.
This reflected the importance of Xray in detection the site of fractures, degree of bone healing and to some degree the diagnosis of joint stiffness. Also, X-ray is the most available & low cost investigation.
The present study revealed that the main findings of electromyography and nerve conduction tests were paralysis of peripheral nerves at different sites found in 15 cases and a normal study was found in six cases.
Weber (1990) stated that nerve conduction and electrophsiological tests
were very sensitive and accurate methods for detection of the level of neurologic deficit and determining the prognosis.
The current study revealed that spleenectomy was the most common ultrasound finding detected in seven cases (33.3 %). Damage of left testicle was found in two cases (9.52%). Removal of ascending colon and part of small intestine, left nephrectomy, hysterectomy, urinary bladder deformity and removal of one ovary each represent 4.8% (one case). Zanaty et al. (2005) reported that all explored cases had internal abdominal injuries and the same findings were diagnosed by ultrasonography.
In the current study, ultrasounds done on eyes revealed vitral floats and signs of foreign bodies in three cases, retinal detachment in two cases, and lens opacity in two cases. Sastry et al. (1993) stated that ultrasonography is useful for evaluation of the globe and for determining the gross anatomy of intraocular tissues. Also it helps in determining whether vitreous or choroidal hemorrhage is present.
In this study the number of permanent infirmities (164 infirmities) exceeded the number of examined cases (150 cases) because some cases sustained more than one injury on different parts of the body.
This coincided with Haiba et al. (2017) who reported that in 1317 studied cases, some of them sustained more than one injury making the total number of injuries among the studied cases 1765 injuries, which resulted in more than one type of permanent infirmities within the same individual.
The present study demonstrated that lower limb injuries accounted for 37.19 % of cases [either lower limb injury alone (34.66%) or lower limb injury with another body injury (2.53%)] of permanent infirmity, meanwhile upper limb injuries accounted for 26. 21% of cases [either upper limb injury alone (24%) or upper limb injury with another body injury (2.21%)] and both totally equal about 63.4 % of cases.
These results were in agreement with Collins (1991) who studied impairments in United States in the period from 1985 to 1987 and revealed that 80% of impairments were in the extremities and back. Rice et al. (1989) stated that extremities are more liable to dangerous injuries as they are more exposed.
This study revealed that limitation of movements represented the highest percentage (51.82%) of the resulted permanent infirmities; amputations came in the second degree representing 12.19% of the resulted permanent infirmities.
This was in agreement with Ghaleb et al. (2018) who reported that limitation of movements represented the highest percentage (34.5%) of the resulted permanent infirmities and amputations come in the second degree represented 17% of the resulted permanent infirmities. This can be explained by the fact that most of the injuries were due to road traffic accidents and assault by using blunt objects as mentioned above which associated with joints stiffness of different degrees and amputations of limbs of different degrees.
The Florida Uniform Permanent Impairment Rating Schedule (1996) based on the American Medical Association's Guides to the evaluation of permanent impairment; because of the scope, depth, standardized approach, and foundation in science and medical consensus, the guide is used worldwide to estimate adult permanent impairment (Bhattacharya et  al., 2010) .
The current study performed a comparison between some of the national Egypt J. Forensic Sci. Appli. Toxicol.
Vol 20 (1), Mar 2020 and the international (Florida schedule) permanent infirmity rating guides and revealed that:  The percentages of some infirmities are equal or near equal in the Egyptian schedules and Florida schedule as in: loss of the hand or its benefit (55% -65%) , ankylosis of the elbow joint (30% -50%), complete bilateral loss of olfactory sensation ( 3%-5%), hernias (0%-30%), loss of more than third of small intestine (10% -30%), unilateral nephrectomy (0%-15%) and decrease in the vertical opening of the jaw ( 5%-20%).
 There were some differences in the percentages of some infirmities in the Egyptian schedules and Florida schedule as in:
1. Amputation of the lower limb at ankle -syme operationwhich is 45% in the Egyptian schedules, but it is 28 % in Florida schedule.
2. Unfilled skull defect more than 5cm X 2cm which is 10% -20% in the Egyptian schedules but it is 3% -20% in Florida schedule.
3. Head trauma with headache which is 20% in the Egyptian schedules, but it is 0 % in Florida schedule.
4. Pelvic trauma with pain and difficulty in walking which is 10 % -20% in the Egyptian schedules but it is 0 % in Florida schedule. 5. Complete unilateral loss of which is 35% in the Egyptian schedules, but it is 24 % in Florida schedule.
6. Complete bilateral loss of vision which is 100% in the Egyptian schedules, but it is 85 % in Florida schedule.
7. Loss of penis or loss of sexual and renal functions of penis which is 60% in the Egyptian schedules, but it is 45 % in Florida schedule.
8. Trauma or disease produces bilateral anatomical loss of testes, or there is no detectable seminal or hormonal function of the testes (according to age) which is 30% -60% in the Egyptian schedules but it is 16% -20% in Florida schedule. 9. Spleenectomy which is 35% in the Egyptian schedules, but it is 0%-10 % in Florida schedule.
10.
Hepatic cell failure which is 100% in the Egyptian schedules, but it is 45%-75 % in Florida schedule.
There are some infirmities evaluated in the Florida schedule but not evaluated in the Egyptian schedules as in: colostomy (5% -10%), bilateral loss of the fallopian tubes and/or ovaries occurs in premenopausal years (30%-35%) and absence of mammary gland functions in females (0% -20%).
The basic rule on which Florida guide rating impairments is that the person is considered disabled when has a physical or mental impairment that substantially limits one or more of the major life activities (basic activities that the average person in the general population can perform with little or no difficulty, including caring for oneself, manual tasks, hearing, walking, learning, speaking, breathing, working, and reproduction) (The American Medical Association Guide, 1993).
So, we found some percentages had a little values in the Florida guide than in the Egyptian guides because high social care of disabled victims and advanced assistive devices or prosthesis used to enable the disabled individuals to perform the major life activities were available in the United States to some degree more than in our developing country.
CONCLUSION
The current study summarized the pattern of permanent infirmity cases referred to Cairo Department of Forensic Medicine during the period of study as follows; most of them were males of age group 21-40 years, manual workers, had a secondary school certificates or illiterates persons, due to blunt instrument resulted mainly from road traffic accidents. Egypt J. Forensic Sci. Appli. Toxicol.
The current study assessed the different methods used in diagnosis and follow up of permanent infirmity cases as follows:
1. Most common investigation done was x-ray; with the majority of cases revealed fractures and amputations of bones of upper and lower limbs, followed by ultrasound and electromyography & nerve conduction study.
2. The number of permanent infirmities exceeded the number of examined cases as some cases sustained more than one injury on different parts of the body.
3. Limitation of movements represented the highest percentage (51.82%) of the resulted permanent infirmities followed by amputations.
The current study compared between some of the national (Egyptian schedule) and international (The Florida Uniform Permanent Impairment Rating Schedule) guidelines used to assess permanent infirmity, and revealed that:
1. The percentages of some infirmities are equal or near equal in the Egyptian schedules and Florida schedule.
2. There were some differences in the percentages of some infirmities in the Egyptian schedules and Florida schedule.
3. There are some infirmities evaluated in the Florida schedule but not evaluated in the Egyptian schedules.
RECOMMENDATIONS
1-As the majority of permanent infirmity cases due to motor car accidents, the present study recommends activation and true applications of traffic laws.
2-Improving the level of education as it is an important factor in decreasing the incidence of permanent infirmities.
3-Safety measures at workplaces should be available and its efficiency should be assessed regularly.
4-Periodic revision of the national guides used for rating permanent infirmities to fulfill missing infirmities and continuous updating of these tables for greater scientific accuracy is mandatory.
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